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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a 
current strangulated light emitting diode in high light emitting efficiency 
also having excellent crystallinity. 

SOLUTION: In a crystal growing step, epitaxial wafers 88 provided with 
multiple sections 100 are manufactured by successively crystal growing 
multiple semiconductor layers containing the first cap layers 84 in the 
same conductivity type connecting to up and down directions positioned 
on the intermediate part as well as lateral diffused layers 82 in the higher 
diffusing rate of impurities than that of the second cap layer 80. Besides, 
in diffusing trench forming step, the diffusing trenches 94 in several (|Lim) 
thick for exposing the ends of the lateral diffused layers 82 are provided 
on the upperside 68 of the epitaxial wafers 88. Finally, in an impurity 
diffusing step, current blocking parts 86 whose conductivity type is 
inverted by the Zn diffused from the ends exposed in the diffused 
trenches 94 is formed in the lateral diffused layers 82 by diffusing the Zn 
from the upperside 68 of the epitaxial wafers 88. 
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[0 0 3 2] ^Lr. itffiffMxss ecifcv^-c. S^K 

6 2 COKffi 6 6 *5 j;t>'7=V-<'l' ;^«3tJl 6 4 <D^S 6 8 fCl 

EWi 0 omz.^fi^i\^mw.(OTunM7 o^i.xf±M 

i 5 \zimkwm(Dm^mii hih^±.^wm ? 2 i rc>«^ 

8 8^. |^7(e) {^-^mmr)X-7r^-^i\,^^m^W:X-^ 

^i^:y^l.xmMl 0 OW5£-e:9-Bii-Sr ii:ij;or, 
BUIELED 6 0;6S^tlbH5>c 1117(f) (1. icO^ii^.Sr^ 
LTV^-So LEDSOtt. •^!lx.tflll*L/£l/^TO 

1 8x-7^i=,^?}c^-< • :^^>y''<>'f-r^tmc±Mwm 

7 2(c!ll^L,>^CVN|l;gy— KSry-^'-lr • #Vv='i' VjTf- 
[0 0 3 3] S-rSJe:, ::*:|lig0iJ{:i*5VNTtt, 

t;«M-^f ^ y:/^ 8 0 i t) h^mm<Dmmmi}m\>^m 

Wm.m 8 2 Sr-^;^ J.oSttg 7 6 ?r«^^-t?3imil;6SS'S; 

5 J: 5 }r«i6:roi|i#frgSr£« 6 2 ±{d«2fc^B^B^ae$ 
iirT^S-rsr i:{3:J;'9. t^^W 6 4 {r-^tt-?f 

ttm-r SIS^OEH 1 0 0 ^<ix.fc:'j7=.^N 8 8 ^Sf^M 

<Dicm^^fhf^mw<^mMi 0 ocD#^sir^i±i^-g-5 

fz.^<r>W. (/im)m«co^$wt£m«9 4;0S^o^7^^N8 
8(;0Jiffi6 8{Ciatte>tl.> MfC. ^M%fc«XSS4{r 

8 8 <r>±M 6 8 tc, 10 0 fti^l-dx. e>ix5^3fe 

f83te^«R o T ^ cD^ilffiiJ K; ft 5 

rtici!?. ^ti-?5«»:(OE®l 0 oco#*fc:-|lxt.*x 
S«ffimJl8 2c7?iigffi;5S^rotr£ifcft9 4F*i)(C^ffi$-fre> 
^X. St-« :^M^*£ifcXSS 4(^*3 l/^T, ^(0±ffi6 8 - 



(8) 11-251627 

[00 34] ^(Ditl^, W^<D L E D 6 0 (OU^ (Dy'^< 

-< ;^1t3tS 6 4 {cJSrtt^'tt^tiS^SIgScOEH 1 0 0 
#^co4'FBia5ic:{i±6ti.S««S8 2 «oiiffi;4Ste»lt 

m»S8 2»^<7>±Tfc*i^-rsi^c*«M(oii 

i ^■?-oZnCDi£tfcJS^^^*v^:li:*^p,, ^tihco^X 

< Zn;45|[£^$^P,^xJ.o^(7?tt:tfe§|5 9 8 (Drtjli^;DSjfetjr 
?t9 4 i:l&ffi©-r5?f^tt:}::Ji?^$n5c rcofc*. «te 

tscS8 2f^(cff^fig$ti.s«jspi.jhai8 6(4. 

±fSC0-ia6 8%«^i-Sl|-=3r-¥->:7°g8 4(±-^CD'«: 

mm±U8 6 J;ipfc^co-ffi6 8ic:fa^ofc:^[B]tc*5v\T 

i^V^taH, i-/£t3*>^(73ll)5£PfiJhf|5 8 6(OF*i!jl»J;i9^> 
R±^]^ttTJif|5S«7 2 tro*iiilfPtria:(t#5fcit>, 

» btH.-o^fttt;dS^^T,fclilStti^3gS^ L E D 6 0 

[0 0 3 5] 4fc, *^M0■!l^'*3V^T^4. ^MifeiiStetfc 

s^^:55^^-cv^5ffi«*^'«i£tfcJl8 2^<Dmmm±n8 6 

[0 0 3 6] Sfc. :^*:^#iI}o:*5^^-C^4. 7==VMx«it 

me 4^mm-r^m^<^mmi$im(0 7h. t£®:«9 4f*3 

iSc» 8 2 (C^LT^cOTffl){d-(S«i-SMX=3r^ -jy 8 

0 ^ro«ifetfeil 8 2 J; i9 t>^M#)<75temia«*s{g< 

^w^(Disim&mm<^fix\^^^z.tt>ib. ^<d^~ 
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[0 0 3 7] ^ic, :^mm(vit(Dmmm^mmir^o 

[0 0 3 8] Hi 0(1. SuiSlie [w7F^tL^xmi::Sfeo 

T«3g$i^^^til^50LED 1 0 2 <Dmf&^nmir^mAm 
mme 2m7b^nmmm:i. stt® 7 e ^^t^-^vw 

:^oi:tJ^^:i^^ :y KH 7 8 Jl^tL^^tin-Alo. sGao. 7As^ 
^B^0:fc^J:I/p-Alo. 3Gao. iks^^^^xmf^^ti. Si*^ 7 
6 lt.m S ;6^^0. 2 ( M m) g*cOp-6aAs^fe9% XMf^ ^tl^o 

fl. fpTttt3(Mni)mi^^i¥$^p-Alo, iGao. 9As*^rB-C 
1#^$tbT:fe^ t9 . «fi£tfcg 8 2 f-ip-AIAs^^B^-T^Sjiiic^ 

[0 0 3 9] ^±(D ^ 0 {cmf^^n^ hBD 1 0 2 (7)M 

S e^mj&^ti^o 'rtf:t>'h. —m^. AIGaAs^b^^^ 

mm^^^i- ^^^^i^w^mmm^ksKkh Gai-x as<ai 

14$r^-r J: 5 A! 05mB%i:b x < j^c^ ^ t^^Wcm 

mss 2x\t.p^m%'^xu<^nmt^^Wi-^^hti^— 

Alo.iGao,9As;D^e>^5»-^-V:y:7^Ji8 4^T*fiW 

1513 7 (d) iC7j^$ix5»'g'>fl1t^^«lia5fc{ti::^^Mfe 

S Km'&'t^ r i: J: o -CgFfMcO::fe# $ <Dma£Ri.iba5 8 

LED 1 0 2 TILLED 6 0 

-c^mmmi 0 4(D±utT^t(Dm<Dmm^^^^^i^t^ 

v\ mjl. Eii 2Jc^$ti^ J: i&nm 

— Kl 0 6 ^m^-^xy^ i^'^^^HUS 7^no C iricj: 

57^/n8 8(D^j^mtmm{^mm^r^tmwi^^X'^x 
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[0 040] B 1 3 f^. *5ge^oMat:*rfeoft&«7:»^?5JSr^ 

-rummxh^. 11114(a) . (b)i^. ^(DmmiiU(D 
^4^mPii-:feit^^7 3nyN8 8 (DmrnmiM^m^^^^^-t 

1117(a) -(f) (D-m::Mft^ir^mxh^o ^<^:^. Ml 

3\z^\^^xm^^tix\^^^u^it. me<Di:mmtmM 

8 8 (D±m 6 8 10 8 ^W^i Oo 

70 rtOfefeffcPjJSiiim 0 8 It. mx,{t 500- 3000(A) [=50 
—300 (nm) ] ^ <7>^>fb^^ (S i 3 Na ) "CSi^g $ tt 

jhllii 0 8XJctulEc7)ixv^;:^ hM9 0^mm(DXot^m 

^cfc:m^»^xss 3X:x.y^:x^'mim^mir:itlcx 

^ . fi^mESJhm 10 8 (Dnnmmn^Q 2 {zi^Lm'r^ni7> 

:d5t?ai/N8 8 (Z)XgpcD^<Dg6^i:^tc^*^ttT. itlS 
S£fc«9 4}6S^^^tb^o l£ifcBS±ttl 0 8 

20 mtt^^. ::com> SfifSC0SOGlK9 6 ^^itr. 

i^&mxSS4S:Mi-Ci:^Cj:J9. i^tfeft 9 4 CDrt^ffi 

"^thti^o El 14 (a) It. Z(D^o{z\^x^m.^^tfi:W: 

[0 0 4 1] ncoi soGm9 e^<D^m^it,. 
mm^tml 0 8^D^Jtbttrv^5$^5^;5l^b^^T=VM;=^« 

mme 4^{zW:W:L-f^^'':it^^h. 1114(a) ^c^^tt 
l£tfca5 9 8^m«c«9 4P^(cgm$^i:fctbfc 

m^Mz:mzwm^n. xae 8^ctifM^n-?fcv\ -r^t 

lo 0 4 2} ^H^mmums 4izm^^xn. socm 

«ffi@*?c?^^xm9;6s^^^tt^o ^Kom^mm'Kwi^ 
^xss 9 -eji. ffimssji:^ ios(D^ 'b±^mm 7 2 
^mm-r 5 a^^fc ^> j: o xmum 

^:itfj^h. ±Mmm7 2 tcDmnmmn^^n^fMc 
±me 8(D—u^mm^^^i^^^w^^^h^o mi 4(b) 
It. c<7)tfes^:^LTv^^o ±m(oij:mp5±mi 0 8^ 

'Ki 1 omi^miimit. ^mmUBcD^mmi-t^t^hm 
m^±U8 e±xhtiitii:MA:^m^xt. "tcDitmmu 
Btvxmm'r^n^7^^m^miyxoimik(o:r:i 1 0 
50 ^mfi^vxhx\^\ t<oik. mmwMnuseuT^^ 
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m^^:Lh\z.i.^ . LED6 o^<i:P1«/^«3t*^bfc 
*3\ rc>J:5t-bTM3t^tl.fcLED 1 1 2^^. ^IKffl 

Mvxmm-vh^m^ia^. ledi i 2(Dmm±inh 

[0 0 4 3] *fc. LED 1 1 2^r^b^V^T^^. H 1 5 
^ $ ti ^ J: p (c^^ttl B R?]^ > o T V ^ 6 

f^c7)^3tffi«Rt-^c^:fct>3tj5(ai^B*#J:5 i:^"^*^ 

:^iyf^>'iJ^«iS^J£-rr 9 4 jc:J:oT 

^•f^iti^M^^fc^. bfc:^^oT. LED 1 1 2(7:)'r^VW 
;^«3SS6 4c7)±aS;5Snttil^^^LTVN^(DT*fo5o ^'J^ 

x\-^. ^(Dmrnm-tmh^fi^. ^--a^iy^^matMrf- 

[0 0 4 4] i^_h. ■:^m^(D-mMm^mm^m^m\.x 
[0 0 4 5] mm. mmimc^^-^xi^. :$:mm:^^k\\n 

Gap ^^V^^^AIGaAs^ft#^*»#:;6^?>^5 LED 6 
0.10 2^coM^XSJC5i^$ttfc«^^COV^Ti^i^ 

icmhti-f. InGaN InGaAs^. ^V^J^GaAsP ^mcD 

iffiffi^fe:m^9 4^^^cga:!$-^^fci6^cS^SPI^*^^^ 

[0 0 4 7] ^7t. mmwii^c^^^xi^. m^mms2t 



(10) #M¥l 1-251627 

^-Y:y:7^B8 0) :^£^t;6SS£t5:?t9 4f^(cgffi$ii:f:>ttT 

[0 0 4 8] ^]ffi^J^C4BV^T^:i. -T^v^-fxffiate 

6 4(D±m6 s-^^ytmmmt vxmm^-^htixv^ti 
mme 2(DTm6 6:^m'mmmti.xmm^'^hth 

[0 0 4 9] -^fz. mmm\c:^^^xi^^ 'Ty<^:^mmm 

20 6 4(D±m6 smfj^hii:mm9 4^mjs^vx^^^tctK m 

me 2(DTme eim>^mixhX^^\ m:tifi. f^<-f 

::^mmm e 4 io«^±. ^(D±m e s tmi&mm s 2 > 
^la^. mme 2mKi}:mm9 4^mi^f:5zt:^^^9J}X 

[0 0 5 0] ^fc. *^6^^!l^c:43V^Ttt, i£»c«9 4rt{c 
®ttl$-l^^e>^^rv^5*t>TcoJl-f/£fc>*,«^^;ScS8 20 

[0 0 5 1] *^^!liwjol^-C^±. ^5tffl«RcOfig 

[0 0 5 2] Sfc. ^m^JiC:|oV^T^t. K:mffi[I]0f i b 
IS&*&^<^(OffiiSr»9 4;&SJ::®6 8 tC^^t fc^X/c^a^. 

ixili 1 0 0 maA^i i.tzm'^mm:^mmm 9 4 ^c>f'tx.T 

40 mihtlXi:>X\y\ 

[0 0 5 3] Sfc, ^;te^J(c:*5V>Tll. teifcKihi^i 0 
S^^tt^^^^CU-:^^ M^9 0 t^^tTV^fc;6S. 

[KihMl 0 8 ^y<^->Jfm't^Zit{zX-:^XUiJ^:^ h 

[0 0 5 4] *fc. mmw^H^^\^^xi^. ^mM:^^±m6 

om<^mmjjmicmm^titim^{::'r:>\^^xmm'Lfc-^K 
50 m:7 2^m^. ^<D^mm\o:>^mz.m»hfifz%'^m^ 
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B f^^hm% •^•^^'B^(D LED (7:>M3t:^&(- fW]^ll(:iig 

5i6»fE^-*5V^TI17 (e) trnm^J^'B^ (El^cjo^t^te 
H 7 (e) <^-^ffi||D^Cftx.T#B:® 10 0 o4^*^g 

[0 0 5 5] ^(Dm.^ *^PJ^{'t^ 

[IDS] t^£5fe(7)«^^^-«3tcoff^^:S-feoM^-tec?^«^J^ 
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[[114] t^5fe<7:)m^fc^*«at<z>ff$i?fe::&jfe^H^::{il'^^^ 
D <;:»«^ ^d^-fiii x^^. 

[EI6I Il]l<DLED^OM3txmcOSge^g^P^-r5XS 
[SI 71 (a) -(f) Bl 6 0«jgxm<7>#®Pi^C:Jb^{t 

[a 8 1 lll6<DMagxmtC:^BV^T^^^tt5 l/v^:^ hlg 

[Hi 01 *^?^oK3t:*^&T-M2tS:^^5LED<Dft!x^7> 
[Hill A[GaAsm¥*f*i::i3tt5®fBM:i:^M#?SAtfc 
[11121 HI 1 0OLED^DK3tX@(:::^bnt5:^'<i>'>' 
[0 13] *^pjofiiio^fi^y(7)iiat::&?£<7)Mai:|ri$i0^ 

[1114] (a) . (b) mi 3 (7:)M5tX@<7>^l3|5Pt 

*D ^ Iff ffi«it ^ m i- ^ H -C^ fe ^ c 
[mis] El 1 4cO:iie°^=^v''r/^ • r/'ni/N^^^'^JLT 

%hti^ LED :|r^i-^*iH-e*) 5o 
[Hie] in 1 5 0LEDt7>S^3gJ^:>Sv^?5tt5l-e^x^ h 

[^f^cOl^P^l 

6 4 : v='/-<^ ;^«3gs m'^-mmm 

6 8 : ±® (-m) 

8 2 : mme mmmmm) 

8 6 : «i^P£iha5 

8 8 : :2ifc''^drv^^y^ • ^7^^n 

9 0 : u-v^;^ hm amm) 

9 2 : ^mm mwcmmm) 

10 0: KH 
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